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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a film-forming composition capable of imparting a low density film excellent in 
dielectric constant characteristics and water absorbency characteristics and useful as an interlayer insulating film in 
semiconductor elements, etc., being an uniform coating film and excellent in CMP resistance, and also excellent in 
storage stability. 

SOLUTION: This film-forming composition comprises (A) silane compounds composed of at least one kind selected 
from the group consisting of R2R3Si(OR1)2, R2Si(OR1)3. and Si(OR1)4, and R2s(R10)3-sSiRSi(OR1)3-tR2t (wherein 
R1 to R3 are each a monovalent organic group; R is a divalent organic group; s and t are each an integer of 0-1) or its 
hydrolyzate and/or condensation product, (B) a polyether represented by the general formula PEOn-R' (wherein PEO 
is a polyethylene oxide unit; R' is a 5-30C monovalent organic group; n is an integer of 5-50) and (C) at least one kind 
selected from the group consisting of an alcohol-based solvent a ketone-based solvent, an amide-based solvent and 
an ester-based solvent 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] — 

Copyright (C); 1 998,2003 Japan Patent Office 



/1 



04/12/24 20:26 



Japanese Patent Provisional Publication No. 2001-49179 

(19)B*B#W/r (J P) (12) & P| |f & $g (A) (ll)»SttBB.£B8## 

#812001 -49179 
(P2001-49179A) 
(43)&§BB ¥dE13^2 £200 (2001.2.20) 



FI f-73-n#^) 
C 0 9 D 183/04 4 J 0 3 8 

171/02 5 F 0 5 8 

H0 1L 21/312 C 

21/316 G 





ftWFH- 177703 


(71)ftiKA 


000004178 








s>x-fxxy-;HJcSt£?t 


(22) mug 


¥£ll*P6£24B(1999.6.24) 




^K«**K»«2TB11«24^ 






(72)5S9Mf 


MS 




fcfPFH-153449 




3io^«pjfeKgyai=:Tin*24*i s>x-r 


(32)«5feB 


¥j£ll#63 IB (1999.6.1) 






<33)£jHt±£S 


B* (JP) 




^» i=- 








#£&'PifeKSS»=:TBllS24*§ v>x-f 








xx7-;MteJ£?tfcf*i 






(74)«SA 


100085224 



















(54) K^dc^tt^ft, KO»jC&tt«J:ffttttffftS 



(57) [gift] 

Ifflk^R] R 2 R 3 S i (OR 1 ) 2 , R 2 Si 
(OR 1 ) 3 tSXXfS i (OR 1 ) 4 (DttfrhMtttllt 

ti>imts R 2 s (R 1 O) 3-s SiRSi 
(OR 1 )!* R a t (R 1 -R 3 ttW-"CtJl*o-CV^ 
Tt>«fc<, *ivP*tl«^*l«, Rtt2faO*T»&£ 
«U s:fcJ:tMttO-lo£&T-fc5) . fc***Tf 

(B) -UttPEOn-R' (fc*TU PEOI1 
sKy^f-U^^-f K*tt. R' fl«*» 5-3 09 
ntt5-50©S»^) T-^$^5 
jKJJji-tvK ft&tfl: (C) 7/^~/^Si, 
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[ttftttsftOtSH] 

mx&i] (a) (A-i) TEHiw (i) xs 
ztizit&to. (a- 2) te-jrs: (2) -emztiz 

(A- 3) TE-«^ (3) T-mZtiZit 

Gto<Dm*bmt£tiit'j>*< ttimt. (a-4> t 

E-jft*: (4) -«Stt6ft*«b. k^^^yyy 

R* R a S I (OR 1 ) , (1) 

R* S I (OR 1 ) s (2) 

S i (OR 1 ) 4 (3) io 

R J s (R 1 O) ,-. SiRSi (OR 1 ),-, R' , 

(4) 

(R 1 -R 3 f4W-Xt>£4oX^X 1 feJ:<* 

im<ommm. r« 2 u s*wtn 

(B) -^PEOn-R' (fcfcU PEOf4#yj: 
f uy^W K»& R' tt«*»5-30OHSO 
nf4 5-5 0£>SIS:&^*f) T-^ftStfy :n 

(O r^3-^*»iBE. *h>xmk* r^Kxsn 20 

[»*«2] (A) dMM>, «A»«r%^tD*5him 
Lfcfc#fc. (A-4)jj»^(A-l)« 
*h (A- 2) &» % (A- 3) jftftttitP' (A- 4) 
a»OtttK:»UT5-5 0li%t?fc!l, [ (A 

-1) ^Olf] < C (A- 2) . 

( (A- 3) «0Ofl] < ( (A- 2) 

ft] , vh&nttiKMnmmiiLmmMb. 

NMW3] (C) WKds. T*3-/u*»K*3j:tf 30 
/Ittz.K'r h >^«j*-c*>S«** 1 E«t<^Jgl7£/&/?§*a 

4 ] ss#3S i-3t *-r*i* 1 mssm <omj&!& 
[st^js 5 ] »#s 1 - 3 v >ir 1 aettonoM 

fflSAtt<r£Klctt#U (B) f£#<a##i&£*?i<D 
-ffljreMRLX-(A) jatj^Sr-SWftS*, &i^X±E 
(B) *»05MM«±^tt«ra««:ffi>«fls** 

4 eftaffomfc&fe. 40 

i n 6 ] »#s 1 - 3 v >-rtifr 1 ^Ef&oigyg/s; 

ffllii£««:SIE{cfi#U (B) A»<o»mmmsk±(o 

£. 

[M*9 7 ] «#« 4-et vfai* 1 j%&&<nm<om 

[JMOINPttflM] 
[0001] 



rnmnt lx, Km^»s. sR**4*ttfc»u cm 

5 0 

[00 02] 

[t&twfitfff] ft*, if lc*s*t6JIWIft» 

y# (sio 2 ) iWMifhTif^, ^lt, ifi* % 
J:9*-ftJIIBI61M*:*Arari:*:ltti:UX, s 
OG (Spin on Glass) jg^fffLSx h 
y T>\>= *yy y<Dm*tt&J$»*&SL& k T -sa* 
S^I6aKt<£ffiSix5J:5^*oXv^$ 0 *S 

***4£0K*»fclw#lr\ «SOGfcWM# 
*Bfts»W6£*iX^5. L*L4#6k **»»*ft^ 
<o*«|ft»tt^S!**JxX*B, Lfc^oT, ^ tJi&SI 

[0 0 0 3] ZZVs ftm^G-l 8 12 0 1*4**3: 
14. BIWIftlWIIWHi LX. J:9fim*olUHWjft' 

«Wi?i!aaw5|iia%*ftx^a. rco^^a^ 

WW*r«»i-«ri:*ri»tUX*5 9, 

is/Uzi=Li?J*, >#/Ufrt>&& 

Jt*d>4< k t ift<nK&&$t*tm&m<k&%}k, » 

it** k zmms s*x4 s , *jf»^?-**5 5 o o jet 

3. 0EA±X*>!K iK*«fcfc:tt*3l55»X 

[0 0 0 4] 

II. ^fl«^ftW^rt*JinBlfea«i:UX. 

Iw 1>ftix6BBg AffiAdM ^Stt-T 5 r t «: B ft k -f 
[0 0 0 5] 

[^j®$r«^i--5^:^O^S] #39114. (A) (A- 
1) TE-/BW: (1) X»**tft<k«* («T 

(i) j kt^b) . (a-2) te-«^; (2) x-m 

StiZitetm (SIT UK&m (2) j 4t>^5) *5J:tf 
(A- 3) TE-&5*: (3) X^Stl^ft^ft (WF 
r^«i (3) j fct>^5) ©»*»6»tf*tfc*ft<4 

tiai. (a-4) te-^ (4) smmxhfett 

m (£XT Ut&to (4) j 4tt>p) . i«r**r*^ 



(Sir. r (a-1) f&#) % r (a- 2) 

A&i > (a- 3) , r (A- 4) tt,^ 
5) , 

R J R a S I (OR 1 ) , *••••(!) 

R* S i (OR 1 ) , (2) 

S i (OR 1 ) « (3) 

R J a (R l O) ,-. SIRSi (OR 1 ),., R J t 

(4) 

(r» -r 3 nm— -etsfcoT^rt zti^ti 
lffoffws* R«t 2 u s*sj:tfttt 10 

(B) -MPEOn-R' (fc*TU PEOfl#y:n 
fumt'fKm R' flft*»5-3 0OlIO 
W&S. nli5-5 0^)Ift^t) -C*S*lS#!>:c 
-tvK fettle 

(C) T^=a-yP3RWt * h V»»K, 7" ^ KXWK 
*5J:^^7 t /u*«3aEo«^6atfiifc*4<-i fc 1« 

**fc**Lfcfc#fc* (A-4) (A-1) 20 

*jh (A- 2) (A- 3) /SfMSjztf (A- 

4 ) 1X5-50 9 , 

[ (A-1) l£#om&} < C (A-2) ]£#<Dg 
ft] > C (A- 3) «^tf] < C (A-2) 

mto . lv\ (o mmtL 

fcfc*U (b) ^^5WKififi*»otaSr-iDlRtr 
(A) dHttr-wwfc*** ft^-c±E (B) 

*fieffliadi**»tRictt*L. (b) 

[000 6] 

y^-^LT, (A) *& (ft** (1) - (4) , * 40 

K«r**-r6««t LX^So (b) ^y^-^Srffl 
ir\ (A) - (B) j«»©WBtLT (C) MKfcJBt* 
* e *»< (A) - (C) /«5>«r*#1--6**g)!oa 

KfctfU ^LT^jRlcJ:!?, (B) 3Kyx-f/^i 
(C) t£&<o&*b. (A) jftftOlMUtttrffftS 
(A) &&&#?*X±1ttXtttojfco)m*m& 
•rstttl-. (B) ^^-f^^'^^W so 
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[0 0 0 7] r^X\ (A) /S5Mcfctt*±fE»*$W* 
• fctt. ±12 (A) j*»*#M7*fl:** (1) - 
(4) l^tviR 1 O-S-r^TAStoJciMSSii-CV^ 

£fr&oaK>*-?<k>oT{»J:v\ *fc, (A) 
lt6±IE«»ftrt:.' (A) /8#*«/Sf*fc^ (l) 
- (4) OiP*jW!Mfe<05/7y-/i'Sis«-&Lrs i- 
O-S i»****Lfc1>OT*5^ *3BM-ett. > 

[0 0 0 8] £TF. #»9!fcffl^&*L5 (A) - (C) 
*»4iffco^rKWU ftv>T\ #&0j<&JtejS&<E>SB 

[0 0 0 9] (A) 

(A) 4-6iOR' 0-»«r*rSft^ 

(4) (A- 4) kVX 

ttfflU rixIC (A-1) . (A-2) &£Xf/ti1Zfr 
(A- 3) ^«^-T6o *38WIC*J^T, (A-4) A 

&&m^ZZk\zX9 s 4»^CMPiHtt3flSA#fc4-5 0 

±E-«* (1) - (4) fctflrVC. R» -R3 ft, ffi] 

-X-t)MoX^XtJ:<, -tJx**tl«o*«««:-c 
6 0 wwT\ 7^A*HXI4, ^Tvi'S, 

K*fti-5T*>^ ;nt)or/^/H(j:^x^, 

fc«**jh,T^T*J:ir\ (l) - (4) K*3^ 

Xv ry~/ws^ur«:, 7x=/ui, ^7^s, > 

f/U7x^l, xf/l/7xn/^, ^OD7x=/l/ 
[0 0 10] -«« (1) -C*aFil«{k*4bO*ft:«fc 
?vU-v?- i s o-7"ojJf^*>->^^ i/^^/U-v?- 

i?^?-sUi?3L Y*c*y*/y\/, is^fr-is- n ~7 
DiK#'»7^ C/^f/u- i s o 
7^ ^^/U-i^- n-/h S^tfvu- 
^-sec-y^>7^ ^xf/Hi?-tert 



5 

•^-n-7'o^-iso-/Dfr/> 

— t/o £VU— i/— t e r t — ^ h^rv">7^ i/ - n — 
tT/U-v?-7*y ^->v/7^ 5*- i s o-ynf 
/Uv^ h^*>'>7^ i s o-T'd h*i/ 
->7>> i s o — y'B fcVU-^- n — y*P<K3r*>-> 
7^ i s o -/p f/U-v?- i s o-^D#3r-> io 
•>7>, is- i s o-^o^-^-n-7 r h*^>7 
V x v— i s o-Zp^-v^-s e c -7 ^yy7 
>\ C/- i s o -:/n f/U- t e r t h*f-> 
7^ 5*-i s o-7 p BK , ;P-i/-7xy^»7^ 

h3rv">7>\ 5*- n -^*7l*-S?- n -T'czK^-vC/ 
7^ ^-n-^-v^-i so-yp^^rv->7 

^-n-^-i/-n-yh^'/>7^ i^-n 
-y^-^- s e c h*v">7>V ^-n-^f 
^-;-tert-^^"/>7^ n -Zf^-jV- 20 

•>7>, ^-sec-^f/^x^i/^^ s 
ec-^f/l — S'— n— 7'P2tf3F"> % >7>\ s e c 
-y^/U-i?- i s o -^o**^->9^ 5?-iec 
-y^/U-v*- n — ^ h^'//7^ i?-sec-^f 
yU— s e c-^h^v"^^ v— s e c — r/^/U 
-is- t e r t h^'>7V, 5?- s e c-^^/V 
-^-7x^-/>7^ ->-ter t-T^/US^ h 
^r->>7^ v?-tert-^f/^xh^»7^ 
v?- t e r t -^-^-n -7'p^v">7^ 30 
- t e r t —"f^fr—i/— i s o-^n^^^^ 
i/-tert-yf^-n-^^'>i/7^ 5?- 

t e r t -y^vU-S*- t e r t~y* h^'>^7^> ^ 
-tert-^-v?-7x/^/>7^ '^7x = 

>\ ai^/U--^- n --7B7$*risi/7 y % y7x^ 

n-7 r h^/V7^ ^7x^-i?-sec-yh^r 
'»7^ ^7*-/U-^-t e r t-yh^>7 40 
y s &7*=.Ar*Jy*./*W9>kt!imiT bit*. 
[OOllltt (2) -C*fttt5flS*»0* 

#«iLTfi, ^hjn^/>7^ ^f/why 

ih^^^A ^f^HI-n-T'p^yy^^ 

n-/h^'>7^ ^f/H>y-sec-7 f h^» 
7X /f/i^HZ-ter t-^h*yv7^ ^f^/u 
Hl7xy^*>i/7^ h^r'/>7^ 3: 
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/Why-n-^h^>7^ **7H*y-s ec~y 
h^->*>7>> atfvu hli-te r t h^rv'v'y 

F^->7^ n^P^hyxh^y^^ n- 
7'Pk';H>y-n-yp^v'y7^ n-7'p^h 

y - i s o-yo7K^ri/->7>'> n-^pe/UMi-n 
-yh^i/7^ n-/pe/^y-sec-/h^ 
■>'>7^ n-7'PtVl'hy-tert-yF^>y7 
V. n-/ne/^y7x;^>->7^ i-T'pfcf/U 

hy> h^V7^ i-/pe/Phyxh^>y7 
> % i-7'pe/^y-n-7'p^yy7^ i 
pt/Why-i so-yp^yy7^ i — fcf/V 

h y - n h*v">7>\ i -T'n f/U h y- s e c 
-yh^yy7^ i-/pe;uhy-te rt-^h 
^'»7^ i -^o tVWh y 7xy ^r->y7^ n- 
Jf-frhy* h*~>*>9>* n-y^/uhy^h^iyix 
7>> n-^/Why-n-T'a^^iy-yy^ n -y* 
f/uhy-i so-^p^yy^^ n-7 r f;Uhy 
-n-/^^^ n-/f/H^y-sec-7'h 

V, n-^hy7x/^yy7^ sec-^ 
h y * h^i^y^ sec-/f/U-hyxh^yy 
7 V, s e c -Zf^fr- h y -n-r/n/K^ri/v'y >\ 
s e c - 7'f ^- h y - i s o - t^p ^K#yy7 s 
e c — y^/U— hy-n-^h^'>y7^ sec — "7 
hy-sec V*ci/i/y>^ sec — y^fvU 
-hy-tert-7'^yy7^ sec-^- 

hD7xy^yy7y, t-T'f/uhy^ h^>->7 
>\ t-^/Vhyxh^-yyy, t-7*f/kfy- 
n-^oaK*^?!', t-^hy-i so-^p 
jK^i/v-yV. t-yf;uhy-n-7'h^'»7y, 

t-yf/Phy-sec-^h^^y, t-y^ 

HI-tert-T^h^^ t-^/Vhy7x 
^'/>7^ 7xX/Uhy^ h^TV">7^ ^^xvP 

hyai h^yy^y, 7*xvP h y - n -^ojK*£/$/ 
7^ 7xx/uhy-i so-7 , p^y-y7^ "7^ 

x/Uhy-n-^h^-yi/^y, 7x^/1, hy-s e c 

-f- V * y — 7-* xvW h y - t e r t-=^ h * 

•>7^ 7xx;^ y y-^y" ^5/5/9^* if tf 
xvuh y p< h^v">7^ fx;Why3:h^>7y, 
7 -7;y7 J PtVK>y> h^'>->7>, y-T$/7 
a h y^ h^r^*>7>, v-^y^K^Pt/W 

hy^ h^y->7^ v-^y^K^r^of/whyx 

h^yy7^> v-hy7DP7'pt , /^yy h^ryy 
7^ y-hy^pny^ntf/Uhy^h^i/v^^V^if 

[0012] Sbir, (3) ^Sftsfl^fto 

ifis9> % fh7-n-7'D^v'->7^ 7h7-i 
s o ~^P#^fiy->7 ^ 7 h7~n-yh^y7y, 



(5) 
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fh7-sec h3r'>~>7>* rh7-te r t - 

[0 0 13] -ffc^lh (1) - (3) <Do*>. #£L< 

h^-n-Zo^^^ fh7~i s o-T'n^ 
^^hy^ b^tUU9>^ ^f^M/i 
h^»7^ >f/Uhy-n-/o^->->7^ ^ 
5^/1- h y — i s o-^p**^^^, h y ^ 

h^»7^ ^x^/Uh y ^ h3rv'V'7>\ i/f^jV 10 

*>*K 4*fc#*L< ttU x h7^ h**->7>. rf-7 
^ h*i^>7>\ ^f/^yy ^*»7^ yf/l'h 

/w^x h^v-^y^T-fc^o (1) - 

(3) ttu ia*>S^f42aa±*rra«F^ttfflLTtJ: 

[0 0 14] ±IE-«* (4) fc*5^T, RHU 

2«o^r8IS^L, s&J:tf ttt0-<log&£^ 20 
t% ::t\ ±ffi-«* (4) fcfcVT, 2ffi0^mS 

tt>ttJ:i\ *fc, -** (4) iw*j^r, ry-u 
[0015] (4) -c«*n*fl:**o*#f!it 

i/^y/u) ir* (hy- i -t^ y 

>\ (hy-sec-Zh^y^) ^^v, e 
* (hy-t-^h^r^y/v) (h 
y7/V3^rv->y/W ^^^S; 

[0016] 1, 2-^* (h!M h^->'>y/U) 

i, 2-t^* (hy^ h^->->y/i-) i, 

2-f* (hy-n-7'D^»y/l') 1, 

2-f^ (hy-i-^^>*>y^) i, 40 

2-tf* (hy-n-y h^r^'>y/U) 1, 2 

-f^ (hy-sec-yh^r^y/l') x^y, 1, 
2-^ (hy-t-yh^r'»y^) ^$^t£¥<D 

i, 2-^ (hyr/w=»^'>*>y^) 

[0 0 17] 1- (WF^f/u->!/A') -1- 

(hy^h^^v^y^) l- (^h^rv-^^ 

/Pv^/lO -1- (bV^b^risi/D/U) 1- 
(v;-n-yo^->/f^>y^) -1- (hy-n 
-7>p y^) >*V. 1- 

U^^Afi^VAf) -1- ( h y - i -^oxK^rv->y so 
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/U) 1- (v?-n-y^^f^>y/4 - 

1- (hy-n-yh^>vy/w) i- 

sec-yh^^W.y/l') -1- (hy-sec 
-^h^r^y/b) 1- (-/-t-y^^ 

fvu->y/u>) -i- (hy- t-^h^-vy/i') 

(^r^3^r->^f 1 /W'>y/i') -1- (h 

y T^3^ri/*>y/U) 

[0 0 18] 1- (is* Y*c*/**?->V*sy,V) -2- 

(hy^ h*->*>y/u) l- (v?^h^'»^ 

yu^y/u) -2- (hyxh^^>y/w) ^*>\ 1 - 

(v ? -n-^DzK^>'^^/Uv'y/U) -2- (hy-n 

•>^^u->y/u) -2- (hy- i-:/* y 

/V) zl*^ 1- (v^-n-^ h^v-7f^/l->y/U) ~ 

2- (hy-n-^h^y/W) 1- (£*- 
sec-^F^f/^y/l') -2- (hy-sec 

1- (v?-t-yh^ 
^/vv-yyu) -2- (hy- t^h*-»y^) ^ 

>t£t<D\- (i/Tfr^lcist^/Vi/y/V) -2 - (h 

[0 0 19] fc:'* i*?*Y**S*+A,*/VA?l 
fx h=3f'>^^v-y/^) ^^V. (^-n 

-^o^ar^^^/P^y/U) ^ (^-i-^ 

PzK^^^/^>y/w) fcT* (^-n-:/h* 

Wf/l'S/!/^) (v?-sec-^h^ 

^^->y/u) ex (v?-t-yh^f^ 

v^y/w) v/^ifot*^ (v?T^=^->^^/U'>y 
/^) ^^^S; i. 2-tr* a?t h*to<?vu->y 

/U) 1, 2-f* h^v'^^/Wv-y/V) 

1, 2-1^^ (i^-n-ypxK^^/Vv'y 
/U) cn^V, 1, 2-tf^ (is- i -ynjK^rix^^/U 
->y/U) 3:^V, 1, 2-t'7 (iz-n^F^f 
/V^y/V) 1, 2-tT^ (v>- s e c-y 

'>^^yl->y/P) V, 1, 2-f* (i^-t-^h 

^r^^/u->y/i-) ^^w^ifoi, 2-tr^ (^r/w 

[0020] i, 2-tr* (hy^ h^->i/y/v) 

i, 2-tr* (hy^ h^*>->y^) -<>^>, 
1, (hy-n-yo^5/i/y;w) -<v^ 

i, 2-tr* (hy-i-/o^>*>y/H 
•^v, i, 2 -ex (hy ~n-^h^'>->y/w) -<v 

*^V X 1, 2-t*^ (hy-sec-^h^y^) 

-<y^y, i, 2-t*^ (hy-t- s< 
i, (hy^ h^^>y/u) 

i, 3-t^ ( hy^ h^*>^y/u) 

1, 3-f^ (hy-n-^P^=¥->i/y/l-) -o-^ 

v % i f 3-^ (hy- i -^DjK^-^v'y/u) 
i t 3-t*^ (hy ~n-^h^'>->y^) 

1, 3-f^ (hy-s.ec-y^'»y/l') 

-<>-^v x i, (hy-t-^h^^y^) 



(6) 
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1, 4-tT* ( hi) -n-T'nzK^fi/v'y/U) -<v-£ 
V, l f 4-1^* ( hy- i -:/n#*v->y/U) 'O 

1, 4-^ (hy-n~^h^i/->y/U) 
1?V> 1, 4-^* (hy-sec-yh^>'>y/U) 

-<yi?>\ i, 4-f* (hy- t-y h^*>*>y/u) 

«;«if»rf5Ci:^-C*S. rtibofc** (4) 
[0 0 2 1] ±«Eft*« (4) *"Ctt, tT* (hy^ h 
Istt&DVX (hy7/W3^J^) y*V; 1, 2 

(hy* h*^y^) i, 2-f* 

yr/v=^v^>y/t-) i- h*->*?vw 

->y/u) -l - (h»* h^rv->y/v) i- 

h^iy^fvi^y/u) -l- (h!ixh^>!) 

A*) ^^WjT^Ol- (SETA'S ^r^fvUS/y/P) - 
1- (h!)7/^^v->y;u) **>';l - 20 
i^^^/Uv'yyu) -2- ( h y ^ h**>v'y/i') 

1- (i^cc h^i^^/Ufy/lO -2- (h!lxh 

y/u) --2- (hyr^^^y/v) x^;^ 

•>y/U) 1, 2-r* (C?* h^^^^/wv-y 

zu) ji^^ 1, 2-^ (^h^^^/v^y/^ 

,U) 31^^; 1, 2-tr* (hy^ h^->^y^) *<V 30 

■tf>\ i f 2-f* ( hy^x h^v^y/p) ^<yfy, 
i, 3-r* (hy * h*->s/y/i') -o-^v, 1, 3 
-r* (hyxh^>y^) ^>-e>\ 1, 4-f* 
(hyy h^-vy/io -<v^v % 1, 4-tr* (hy 
x^y->y/P) ^st>t£)><o\z* (hyr^^ 

S^>y/u) tf* (b l J^b^r^>VM 

ttZOXx (hy7/^^»y;u) 1, 2- 

tr* (hy> h^r^^y/u) 1, 2-^ (h 

])zn b A) >t£Z<0\ t (b])T 40 

[0 0 2 2] ±E (A) A^trMtdftMl (1) - 

(4) «rin*^». r> o--e^$*i 

SSl^/bPx 0. 2 5-3^e/Ka7K&/B^<5££ 
##£L<* 0. 3-2. S*JW7k£m?LZ>Z ttm 
|C#4U\ SsJO-f STKOfitfO. 2 5-3^/i-^ftH 

[0023] (a) &»tmA't&ib6m ( 1 ) - so 



(4) &;&0*##. JB****Kfctt % ttaSrttffiU-C 

ft**. WIS®. jRWHft. *T»£S. SHtttS*** « 

[0 0 24]ftI*U-Hb**tim ^x.rf> h 
yx^i/.^y (Tir^/UTir h:?--h) h 
y-n-:/n#*'> • *y (r-fe^/ur-fe h) 

h y- i • ^*y (T-fe^/WT-feh^ 

-h) f 1 ^^ hy-n-^h^->-^y (r^^/wr 

(7tf^7tht-h) hy-t-^h^r'> 

•^ey (7twtht-h) f-^^ 

(r*^r* hi— h) ^-n-^n^ 

^njK^v-'f^ (T±^/^T±hi—h) i/ 
-n-yh^->-tf^ (r-fe^UT-t hi— h) 

h) v?- t-^h^F-v^- fcT* (7tf^7t h 

^-h) ^/xh^>- hy^ (T-t^/UT-fe 

h-^-h) *;-n-7n#*ci' • hy^ (r 

hy^ (T-fer^/VT-fe h-r- h) *S-n-7 

h^-v-- hy* (r-tf-zwr-fe h^-h) f 1 ^^, ^-y 

-sec-T/h^rv'- h V X (T±^T± b1— h) 
- t-7 h*~> • hV* (7tf /W7t h 

i—b) ^^v, f F7^ (r-fe^/ur-fc h-*-- h) 
-> • ^ey (^i^/ur-fe hr-tr^— h) f^^. hy-s 

ec^F^'*; (xf/U7t hT-fe^- h) 79 
I/. bV-t-7h**>-*/ (^^T-fe hTirx- 
h) ^h^ri^- (^^/WT-fe hT-fey 1 - 

7tf-h) ^^V. ^- i -^nsK^r^ • (31^ 
/VT*fe bT*KT-b) ^-n-^h^>-tr^ 

^r*>- (3i^/UT^ h7tr- b) f 1 ^^ i^-t 

^yx • hy* (xf/u7th7tf-h) 

^y-n-T'njK^rC/ - b V X (^/UT^t bT± 
7—b) f-tl'. ^y-i-^o^^riy- b»* (xf 

y ^ CxfvuTir h7tf - h) f 1 ^ ^-sec 

-^h*^- hy^ (xf/U7th7tr-h) 

V. *;-t-Zfb*ci<" hV* {^frT± bT*T 

-b) fh7^ (^^wr-thr-fer^-h) 
^e»y (r-t^/wr^ vi— b) by* (^^/u 
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h) tr* (aifvWTir hTir^-h) hy* 

(r-fe^ur* h?— h) *s (^/^r-t hn?x- 

h) ^W^O^V^U-hte^; 

[0 0 2 5] hy^h^r^-^/ (Tir^/l^Ti: h^- 

h) c;/U3=L$7A H h y-n-yn2K^f*> • ^ey (r-t 
?vU7irh^-h) hy-i-yp#* 
->-^y (Tir^/ur^ b-T- h) y/U3-^, hy 
-n-yh^>^; CMrfvurir h-J— h) 

(7tf /U7t h) i^/l^-y-A, v^h*i" 

f* (T-fe^r^ h"J— h) vvUn-y*^, v*-n- 
:/n;K*:y • fc** (r-fe^r-fe h^-h) y/^-!) 

5/- i -:/pzK*>" fc** (T-t^/UT-feh^-- 
h) i/-n-^ b^-is ■ tT* (Tlr^/V 

7tht-h) ^3 = ^, v*- s e c-:/h**>- 
IT* (T-fe^/UT-fe H— b) v?;^-!)A, t - 

-jb^is-v* (r-fe^r-fe h-*-- h) 

^yjih*>" hy* (rir^/ur-tr h^- h) ^ 

/uzi- ^ A, ^y-n-^P^*^ • hy* (T-t^/U 20 

hy* (7tf^7tht-» ^E-y- 
n-Zfb*^- hy* {T-tf-Wt bT-b) i>>Vzi 
n£i, x ^-sec-yh^>" hy* (T-fcfvUT 

tht-h) i^as^A, ^y-t-y^*> - by 

* (7tf/i^7tht-h) i//un- ry-i^ f h7^ 
(7tf;U7tht-M = hy^h^v- 

•^ey (xf/P7th7tf-h) >?/u=2-r>^ N h y 

-n-^P^i'-^y (sifvUTir hTiTT 1 - h) ^ 

/u^nijrA. h y- i -i/ntf*^ • -ty (^fvur-t 30 

y (xf/U7t>7tf- h) y/^-!)^, hy-s 
ec-ZF^ry^; (xf/U7tf^7tf-h) ^/U 
nn^i., hy-t-^h^i/-*; (xf;U7irh7 
tr- h) i^sspA* v^m h^rv- • (a^/UT 

tr* (i^r^ hr-trf 1 - b) y/^^n, ^-i 

-T'czxK^'V • tr* CxfvUTir h7tf- h) v?/U3 
tr* (^f-^r-t hT-fex 
-h) -//Vax^A, s e c -7^h^y • t:'* (ai 40 
fvUTir hT-tT 1 - h) ^3-^^ t 

^•tr* (ai^/PT-fe hr-tr^- h) c^==.!?2^ 

y;nh*v" hy* (xf/P7th7tf-h) vVU= 
^-n-T'o^y* hy* (3L^T±b 
Tirr-h) y>3 = ^, i -^natf*^- h 

y* (xf/U7t hr-tr- h) vvup~£^ 
n-7b*is- hy* fct^vvr-fchT-fc^-h) ^/u 
=i-^ix N -*y- s e c-^F^y - hy* (^/wr 
irh7i?T-h) y> = ^!>^ t _;/h*v" 
hy* (xf/ujt h7tr- h) ^/uanfri^ fh so 
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7** (3l^ji,t± h7tf- h) s^a^j^ ^ey 
(TirfvUTir h"*— h) h y * (xf/U7t h T±t 
-h) ^ax^, e-* (T-fef/UT*t b-t- h) tr 

* (^/vr^br^T-b) ^ax<)A, hy* 

(T-fe^/UT-fe h*— h) *y (xf/U7t hT-feT 1 - 
h) vyu^- ^ix^^Ov^/v^-^A^u- b4t&%) ; 
[0 0 2 6] hy* (7-fef/V7tht-h) T/l^~ 
frA, hy* (xf^7t h7tf- h) Tfr^-VJ* 
ft£<OT/\'%-<>J**c\'-bft&m ; 4if«r*lf5^i 

[0 0 2 7] *r«8££ LTtt, «*tf % Rife, T'dW 

g&x y^-v^ x^^s, 

A^K. ISR, >y^F8, T7*Kv&. 

3M--r>*», *xry^s. y 
7^ysim p- h/^v*/^>-^ -<y^>* 

7* MIL. 7^/1^ ^3i^ N fl7ll«jft:*if 

wt. mm. wm v>W£Z*mfz>zk&-?$z 0 
[0028] &w&mk^xK. wxtz. evi?>, e 

p— /k tr^7i/>s t'njiy'y, f^y^v. tr^y 
hy^W^y, h y ^^/ur ^ v. ^ey^^y 
v?3i^y-/uT^ v^fvi^ey o:*y 
-/VT^>, ^/^f/Pv?x^/-/W7^y, hyx^ 

y-/ur^v N iyTif^^o^^^ e^riftr^ 
b y y TKSKb^y fcmt* 

[0 0 2 9] Ztlb&m<D?h. ftl^rl/- hft*4b. 

[0 0 3 0] ±ffi««tOttfflftfl, {k^fe (1) - 
(4) OR 1 O--C^$iX^3S<0^fil^-/H^L-C. 

ii^. 0. 0 0 00 1-0. 0 5*/K »^t<«:0. 

0 000 1—0. Ol^/K'fc-So 
[00 3 1] (A) jA5M*« ft^Kb (1) - (4) C03)g 

^It?^ x tT% 3§^, 500 — 300. 000. 
#£L<tt. 5 00-20 0, 0 00. $e>»-fl : ^L< 

tti. 000-100, oooig-cfc^ 



(8) 
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[0 0 3 2] (A) #J«£«:££H0*£ 

Lfci*!^ (A-4)j£#ttU (A- 
1) (A- 2) (A- 3) Jft»*5i:t; (A 

-4) rt£<D«»C#LT6~5 0M%, »*L<tt 
5-4 5li% $6I-#^L<«1 0-4 5mS%T- 
*>9."*>o [ (A-l) fi£#£>fig) < C (A- 2) A 
#<Dmm) > C (A- 3) &#<DM&) < C (A- 2) 
tiLftonS) -efo^o (A- 4) jS»dS5SS%*fl|T- 
tt> #f)ixi»I^^^TU SfcCMPfi* 
tt^fiiftO, 5 0lt%^5i, 10 

fc, [.(A-l) *£#<3fiS] < [ (A- 2) fi£#*>S 
ft] , C (A- 3) ^Oli) < ( (A- 2) 0»<0 
It) *r»fc*ft^t. »bft*M0tttttt»Xtf# 

(1) - (4) OSiOR 1 SdU 0 0%HD7k^ 
*LtSiOHlt49, LT*>n * 

f 0 0 3 31 (B) aiJLx^gvU 

(B) #y=--TA'k\*XttL+ Tffi-tfW (5) -caS 20 
ftStfy ^S'^l'VJRtfy^-?*)*. 
PEOn-R' (5) 

(fc*ru PEoii^yxfi/mt^Km r' 

) 

10 0 3 4] (B) tfy^-r/WS&fcffttfc* 

iftflU TIE-«ft (6) T*S*L<5. 
R 4 - (CHz CHz O) n-R 5 (6) 

K«P, R 4 ttk Ko^t *4'#*i/A'£. 7/u 

.K*»tt5«T-C*5, R 5 ^3H»5-3 0^1^O 
*ttS*KU nfl5-5 0©»**t. ) 
(0 0 3 5] ±E-«a (6) lwfcl>T, R 4 t LT 

yo^^->i x hy^h^n^i, hy 
2- hyy h*s/*>y/toh*->s, 2-hym 

h*v">y/to h^rv-S. 3- hy y b*isisyA,7n ao 
zK*->S, 3- hy^ h^^y^ojK^-VS*^* 

aSr*lf-5Ci*s-C#S. ±!S-A8:5*: (6) fcfc 
r;^7x=/uS % r/to^^/i'tfxi/ugfti'^ 

xvUSfc LTtt, «*»l-2 4 4>7A'*/t'£*4rT'* so 
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5„ 7/to*5/*/U#=/i,gil/CttU &SSI&5-3 0 

[0 0 3 6] -«« (6) T*£*t,S (B) iKyx-f 

fvto— tvK jKy xf uv^y 3— /wey^^i/yn 

TtfyzcT-U'^y =3— a** j-xt j-a>* # 
yat^-uv^y 3— /w^y y-/i^x- ^/k jKy^^u 
y^ya-w/f^x/wx-f/K tfy^uv^y 

=— /i^y ^Vf^xvuai— tvk ^!lxf l/y^y 3 
-/u^ey W# — /to— -r/K #y ai^uv^y 3— /v 
^ey h y /to— tvk tfy^uv^ry a— 
/7h7f^xyux-r/K # y 31?^ y 3— /U^e 
./"O^T^xvto- r/K d<yxf i/y^y 3-/ne 
y^f-^frxvUxi-TVK aK y 3tf- U y 3 — /Uq£ 

y ^/ux-fyK jKy^c^uv^y 

y x/i^x-r/K sKyai^uv^y 

y y^jfrxvto-fvK ^yxfi/^!) 3 -/R; 

x/k sKy ai^-u^^y =2wu^y^s=. 
3iJ-xi/to— r/K zKy^^L/v-^y 3-/^y K=f 
x/ux-r/K zKyxf hy^fx 

✓to— tvk sKy^uv^y a— /l^eyr- h7 3f= 

/Uai— X/K JKyai^U^^y 3— /W^-y<<^^=rf-rz 
/nn— r/K 3Ky az^-u^^y 3— /uqey 
/Ujt—TVK tfyac^us/^ry 3— y^/'s^afx 
yuac— ^ r7K #J ai^uv^y 3-/H&y ^ 3^.- 
/to— r/K #y ai^uv^y 3— /u^E-y yfafx^ 
ct— fvK ^yxf uy^il 3— /pqg.y hy/ay^x 
/UzsL^/W£if<D^V^^>^V 3— /UT/W^/to— 
^/v«*5J:0 K 'to^f L /to— r/K xf/px-f/K ^ 
p tVto— r/V, h y y h y /to— tvK h y 3i 
h^r^i^y/to— -r/K h y 7vtf*ci'i/\) /to— ^ 

/k hyy h^^>y/Mf/ux-f/K hyazh^v' 
-> y /wy ^/to-x/u, 2 - h y y h ^->^> y /to^/u 

3i— ^/K 2 - h y 3i h^rv'i^y /tofvun— r/K 3 

-hy^h^'»y/^p^x-f/K 3-hy3ih 
y /w^o t^/to-x/^ if <d# y ai^ u>-^ y 3 

— /PT/V^r/to— r/^a|#: ; 

[0037] xKy^u^^y n-^y-p-y^/u 

7oixi/Uai— x/K 2Ky3if-^^^y 3— /i^ey-p- 
3i^/W7^xi/Pai— r/K J^y 3if-uv^y 3— /u^c-y 
-p-/ot , /i'7xx/ux-f/K iKyi3i^u>>r y n 
— /i^ey-p-^/b^aixi/uni— x/k zKy oi^u^ 
>ry 3— /w-ty - p ~^^f-yi.7iXi/P3i— «r/u x tK y 
31^-u^^y 3-/uqey - p -^*i/;vy t 
/K y xf u y ^ y / - p -^^1,7 x - 
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/Urn— TVk Xy^Ul/?}) 3 — yu^y-p-^f- 

y-p — r*=/i'7i^-f/K tfy^uy^y 
A^y-p-^VT^ — jV73l=^)Vzl— tvK ^Kli 
oi^ixv^y 3 — /wey- p - Kt^^/u^^c-;^- 
t/K ^y^i/3-/K;- p -h!l7*^ 
7i^x-f/K jKl/a^UV^y 3— /i,qey-p- 
"T h7f^^7xn;Ux-r;K tfy^U^y 3 

— /UHE-y-p-^^r^ — /u^oixi/U3i— r/K io 

u v ^ y 3 — /u^e y - p - ^3rf-r;& — /V7 ^ — /u 
^— r/K zKy^^uv-^U 3-/r;- p -^7 

-p-t^^7^x/U7xX /Uai— rvK ^!Jxf U> 

3 / - p - y t7 ^ x^7 1 ^;Ux-7/K 

i^yxf 3— /l^ey - p 3f-/U7x^/U 

rc— r/K T^y^^u^^y 3~-/^y- p -^x3t 
x;i/7xx/i/x-7/K tffy xf uy^ij 3— /l^y- 
p- Kxtir-/u^3ixi/^ji— r/K Tffy oi^uv^'i; 3 
— /i^ey-p- hy 3f^7xx/ux- x/K ^Ilx 20 
f l/y^U 3— /L^ey - p — x h 7 n - /U^ ^ 
— x/^£V/#y J^u-^y xi-/P-p -TfrZcjvy 
^ r/Ux — x /HB*5 X IH: <D y fvu:n — aifvUxi 
— 7VK ^p f/i^n— r/K h y y h y r 
/K h y^ h^rv^v-y^^— fvK hy^nTK^v-y 

/uoL-r/K h y y h * y /m ^/u^-x/k v y 
h^v'^y/vyf L /^-x/K 2-hyy h^v->y 

ywcrfvuj:— r/K 2 - h i)x h v">y /^^/Wni— 
r/K 3-hy^h= 3 ri/*>y^7'De/Ux-7/K 3- 

hy^h^i/^y/p^ntVuoi-x/i-^^^zKy^^u 30 

>^y 3— /U- p -T^^/l^ or3./lOi— -r/l^^fr ; 

[0 0 3 8] jKya:^uv>ry 3~/u^.y^;>'^^3L 

/K ^y^^u-v^y 3— /l^ey^;/* 
^lixf i/y/ya-Myt^^ygfx^f/K #y 
xfuy^y 3-zu^ey y -7-:/®^ *tvK tfy^u 
^yy 3— /u^y^^^^^/K tfyj^u^y 
3-rM/!>^ ^^^r/K.^Ky^^^v^y = 

-m; K^ySx^f/K #y xfu^y 

hy7^y8x77/K ^y^u-v^y 4 0 
y7h77^^8x77/K ^y^^u-^^y 3— /u^e 
y ^>*r# vg^^r/K zKy^^u^i/y 3— /w^e- 
y^^f-^V^m^x/K jKy^^U-V^y =*— /U* 

;^7^v8x7f/K iKy^x^uv^y 3— 
y ^^r^v&^x/K #y ^ u-v^y a— /u* 
yyt^vix^f/K 2Ky^^uv^y 3— /u^y 
-< 3-^yge^^r/K ^y^^u^y =— /i^ty^x 

3-tJ->&:t.*7VK zKy^u^y 3— /ix^ey K=t 
ygfx^f/K tfy^u-v^y =*-/i^ey nys^ 
g^r/K ^yxf ^y3-wy7h73ty so 
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8x^ 7 ;K tfy^uv^y 3— /^y^afy 
g^^-r/K ^yxf uy^y 3-/^y^t3ty 
^yxf uy^y3-/Ry/s7 , ^3fy 
Kai^r/K ^y^^u^^y 3-/u^y^^^3-^^ 

ga^TVK # y U V =—A^J y -7-3-^ 
juxtvK ^yxf i/y^y3-/u^y hyjsy^y 
^^x/u/^^OjKy^^V^y 3— /ur/u^gfcx 
^^/ugfcct^eoyf-/^— -r/K 31^3:— x/K 
yne/Px-f/K hy> h^'»y/Wx-7/K hy 
^ h*->->y/U3i-7vK h y^n y/i^-r 
/K h y y h v"> y /M f^x-7/K h V ^ b 

->y/uy fvu^— r/K 2 - h y y h y /pxf/p 

x— r/K 2-hyx h Sr^si/ ]) /u^^/u-ai— r/K 3 
-hyyh^ri't'y /i^n f /Ux— r/K 3-hyxh 
3r->->y JV^U f/U3i— -r/V/^^sKyx^U^^y 3 
-/U7/^;^x77/^^^ if &mf <5 - <!: tf-C# 

[0 0 3 9] *¥£W\Z&t<^X. ±E (B) #ycc— r/v 

(b) ^yx-7/^jKy ^fuy»soii?w 

Stt. a*. 3 0 0-3, 0 0 0> ^l<|j:3 0 0- 
[0 0 4 0] (B) #y^-7VW<D^fl£fi N (A) ^ 

^ (^^&dtK57«)RI^^©) 1 0 oss&Kttu m 
[0041] (o mm 

(A) ^*5ctt; (B) 

[004 2] r^T% T^a-^iMli ITtt, y^ 
y— /K x^y— /K n-^o/V-zK i -:ro/V 
-/K n-^y-/K i-^y— /K sec-^^ 

y-/K t-y^y-/k. n-^^^y-xK i -- <v 
^y~/K 2-y^y^y-/K sec— <^^y~ 

/K t — <>*y-/K 3-^h^^y-/K n- 
^^r-7-y— /K 2 — y f-!\"< J — /K sec-^^r 
irV-/K 2 -xf/U/^ y — >K sec-^;- 
/K ^^y-^-3, n-^-^^y— /K 2-rn^/W 
^*1rV-/K s e c -2h^^y— /K n -y-/ur/u 
3-/K 2, 6-> J y5 L /^^^y-/U-4, n-^ 

y-/u. sec-^r>W3-/K hyy^/uy 

x/i/7/i/3-/K s e c — "T h77^/V7/W3-^ s 
ec-^r>^7;U3-/K /K 

*-tfv-/K y^->^o-^^y-/K 3, 3, 5- 

h y y ^/u->^ n^^rf-y — /K ^y^7;W3-/K 
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[0 0 4 3] xf 1, 2-3/ofU>' 
^ya-/K 1, 3-^f^!l3-/K ^y^yy 

4, ^^V^*— /W-2, 5, 

2, 4. fr- 1, 3, 5/**- 

^ry /u^/t'o < r/K xf 
^y/f/^-f/K xf 

a:— r/K ^i^-i^^y 3— /u^ey 7ix;n-r/K 
xf uy^yn -/U^t / - 2 -^^/Uy^/Uoi— 

-=ey:/a tfAcc— ■ r/K i^xf 

/U3i— t^/K v?3i^-uv^y 3— /w^-y^^ri//U3i— r 

i/y^y 3-yu^-yin^W3i~r/K ^f^y^ 20 
— /i^ty e/W3i— r/K /nfuy^y^^y 
7*f-)V3-— -r/K 3— /u^ey ^t^/uj: 

— x/K ^0 ei/y^y n-^yxf^x-r/K 
^ofi/y^Dn -/i^e y ^ d f/u^-x^ if <a# 

-C£<5 0 m^^r/W3-yu^^rt:. iS$>6^li2 

[0 0 4 4] iil^07^3-^gI0 5^ 
n/V — /K i-7"n/<y—/K n — ~79J— /K i — 
y^/— /K sec-^y-/K t-y^y— n 30 

<v*y-/K i-^^^y-/K 2-y^:/*y 

. — /K sec-^y-/K t— <V^y~/K 3- 
* h^rv^y— /K n-^^f-y-/K 2-y?vl<"< 
^^y-/K sec-^t/-/K 2-^/U^^y 

— a% fuy^y 3— /i^eyy^vio:— 7vk 
euy^y n-z^y^^y^-^/u, /ntuy^y 

3— /^y^D evi^— ^/k /otruy^y^-^ 

[0 0 4 5] ^h^i^£LTtt>'Ti?h:^ p<?vu 

n - ^/U-Jr h >\ i^^/V*" h * fvU- i - 7? 
/i"trb> % yf^-n-^yf/^hy, **7l — n - 
-H-frtT hV. ^fvU-n ^riy/U^ hy, S/- i - 

yf-/^h>> hyy?vuy^y>, ^o^f-y 
y s 2-^fyy, yfvi^D^*1fy >\ 2, 4 

v % 7*i/3-ni/t£}?<om\ 2, 

4 - ^^Vv^V, 2, 4 -^^^>-i/^-V x 3. 5 

-^yi/ty, 2, 4-^-^^y^y, 3, 5- 

2, 4-y^-^^3i-^ 3, 5-y^ so 



Vi**>\ 5-^/U-2, 4-^^yv?2hV % 2, 
2, 6, 6-fh7>f/l'-3, 5-^7#>i?*Zs % 
1, 1, 1, 5, 5, 5-^=^-^7/1^^-0-2, 4-^ 

[0 0 4 6] 7; K^@&£ LTtt, *j\,J»T% h\ N 

h\ N-xf^^A7^ h\ N, N-i^?vU*/l^ 
7; h\ 7t h7^ h\ N-y ^/UTi: hT S h\ N, 
N-'^Wth7^ h\ N-^/UTirhT^ h\ 

7^; h\ N-^f^foy K>\ N-dv^/l^e/W^y 

N-^v^/n^^y^y, N-*^^/i/fP y 

[0 0 4 7] :**7Vl^&&£ LTI*. ^3i?vU#-# 

/K ft&y?vK ft&^/K 7-^P7^hy, 7 
-/<Uny^h>, ft&n-^cf/K SKi-^f 
/K ft&n-^fvK ft&i ft^sec-^ 

f"/K ^n-^>^/K BEtts e c :>^/K ftR 

3-^ h^v-^/K ^y^/^V^/K ^2-3: 
^vl'^/K P^2-3i^/U^^riy/U x ^-<yy/U N 

n-y-/K 7th»f/K T-fehSE^^/K ft 

y^yn-yR/xf-^x-r/K ^v^^^u^^y 
^ — /u^e y y f/ux-f/K ftgs^^^v^y 3— /u 
^yxf/ux-r/K ft^xf uy^y3-;^y- 
n -y^/u=xL— x/K ft^ci euy^y 3— yw^-y y 
^/uoi— U>-^y 3— y^yoi^/uai 

— ^/K ^S^nf^y^y =»— /u^ey t'o fcfyu^:— r 
/K fuy/y 3-/i/^y^f /i^x-r/K ft 

ggv^ntr u-^^y 3-zu^-y y^^-x/K ft&^ 
/oevy^y 3— /u^yoi^i/ai-x/w, v^ftg&^y 
3-/K ft»^ h^v-hy^y 3~/k T'nhf^^^ 

^/K ^of^^n-^/W, T'p -7; 

^Tfrtewmibtiz* :tif)X^T/^g(itt, 1 
(c) i^fo5v>n2a£ji±^^Lr^*r 

[0 0 4 8] 4*3, (C) S^i:bT. 



(11) 



#63 2001-49 179 



19 

[0049] *&9i<Dffle&mmti,ton. ±iw> (o 

IMK**4rr&4*« (A) (l) 

[00 50] AflcftlCHt, (A) rt^SrWjarSft-fr* 
(1) - (4) ft*»S*fc*«*fc**fctt±E 

AH"*, tttttt, «K«fc*»«toL"C*5V*"C 

o ox:. 8*l<iii 5-9om5, 
[0051] *<pfa<pmum 

SrSfc&DLTtJ:^. ao-f K«->y *ttt, «^.tf. iR 

&zm&m*&*mmmc&iik l 

l0-20m^ 10-4 01»%it^ 

(ft) M..*x*A>tziI#WbM. 3p^K*7^ 
^ LTH BmO&XM (ft) iS!^7/^;t/^5 
2 0^ ^100, [rJ2 0 0 ; )\VR7t4 >tr$$/l' 

(ft) ao/A'St^yr-^ r^st/^io, 
tt#ffi«<4»]*^*«fe>^ sfeicfi. '>H3-^ 

r o o s 2 1 m&m&M>m££. 

tf, (C) ftttf, (A) j^**MM-&flte* (1) 

- (4) M*ur, ***«w*fcf±»r«tt^aaniL 

■c, ao*»#u (A) rt$ttrW«Lfc*>*> % 

(b) tf])^-T/i-£mM-rtir££<. mztsuz 

[0 0 5 3] *»W©ia**^IIBB*«feO*«:«i: LT 

(D (a) j^*fBdW"*fc**'<i) - (4) % tsaxf 
(c) ^S^tK^DxT, *d 

*»«-«*»5tfTofc«)^ (B) jftft*ftfr-r 5 

© (A) j*£**rt?"6''ffrS'* (1) ~~ (4) *SJ:tf 

(b) rt^tft^re^ifc 

® (A) '*^«r«rti-6fl:*1fc (1) - (4) , (B) 
&&ts£Tfi <C) /*#*>fc**ft£«fc* »f**0*«r so 
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© (A) A#*«Mtr*ft*« (1) - (4), (B) 
*jM8J:tf (O Brft*o*«r 

[0 0 5 4] ^OJ:5lwLX»6>n6*J8WoariMft© 

tf#2-3 0M;%-e*>*fc. ^<0JR£tfSS*l5H 

(C) SftK: J: s*RK: J: o xfffrtiZ, 

[0 0 5 5] **M03Bfilc»*:ffl^rR**rti-Sii: 

6o **WOJB**f4 % «rlC*>y ay?x;\ s i Oz 
S i N»^4£0±£ft*&h* IMMfc? 

[0 0 5 6] r<7)g£<£>Jg@tt. &&J&J?£LT. lg]& 
tl-CfSO. 0 5-1. 2lsI!69-Ctt*S 

o. i - 3 ii m8«©iiw«t5i i: «. m 

fc-TZmgomZtt. 51*> 0. 2-20 fim-e*)*. 

t, &mmmz=> > b lwmet* if 5 r 

©±e (b) *^»«HUE*i«o««rapf»ur 

(a) ft^-c±E. (b) /a^o^ 

OWk*tt5*tt, ©±E (B) J5£^0^»tag^± 
[0 0 5 7] ±&<D (A) A^^ff^bXKj: 

(b) rii^^«aa*:««ir6fc». &mz&cx. 
»m»\ztm^it^ . mm. a«u sis. «E**fo# 

l^«ri«te^t!&ST?#5. a*, (B) f$L#<Dim 

taStt, a*. 2oo-4oot, »^L<fi2oo- 
[0 0 5 8] ;^)j:5iat^^5*^^tt 

IBtt, a*. 0. 3 5-1. 2g/cm 3 , 

#*L<tt0. 4-1. lg/cm 3 , $^(C»*L< 
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ttO. 5-1. Og/cm 3 tJ)5 fl 0. 35g/cm 

3 mmxrt. mm<Dm&#)&g&i&TL, i. 2 
g/cm 3 COB 

(B) rt#G>*«lcJ:!K fcff-C* 

So 

[0 0 5 9] *»W^fi*»kRf4. BWctttfffi; 

v*jflLfc<*»«:*U fc£;itf. m&127X:, 2. 5 
a tm, 10 0%RH, <9«#lC 1 KHUkK LfcS£\ 

m&mmf£®>*<D (a- 4) jftjto**B**anEit 

[0060] s^tc, JttnafiBAfldRom*!*, ' 
ffiB«*"C*>!U a*. 2. 6-1. 2. #4l,<tt 
2. 5-1. 2, $biC$f^U<tt:2. 4-1. 

(B) *»o^#»cJ:9«*i-5ct*s-e#*, 

[0 0 6 1] #*W<0fi*«fcJ«WU Kf«-ttjJ5*ft 

B#8L *« t t 3 8 0 < C-C5#KL ^>t!iT2 0 0t 
■CSjWBlWRLfcOti, $^f-*ST-e3 4 0U 3 6 
3 8 0t©«r**L«L3 OWoWL, * 
fe^JtffiT4 2 5rT?l#miDjRUTWBl*:*J«i-5. 
»€>itfc««)BW*r, #^5tt8IGE*r (Rudolph 
Technologies tfcfiL Spectra La 
s e r 2 0 0) Zm^XttgOStoVS O^jRI^Lfc* 
3ff (a #2 0. &*>T§I 

^^ttdS6»r^SEiS&rB^SPd3«iy^»i: l-c# 30 

5 (B) di»Srffl^sct-ea/«-c#5. 

[0 0 6 2] **WOfiSefiJKtt, ftM£K£»U 

BIBoB*?**^ Mo 
&m®&s cm PStt4^fcB*u6 lsi, 

WALSK DRAM> SDRAM. RDRAM. 
D-RDRAM4^©^fl**JSBBI»ik 

hK*if^«»ei, #Effi*M&fc<0BW 
«S^^iR^ffi^«»JR^*fe»IS±JR*ifoffi 

40 

[00 6 3] 

[0 0 6 4] Xftffll 

(A) ; > ^ h^h^->7y2 4 3. 

6 g (£^D*£#*l&£fcl*£ : 1 2 0. 0 g) . 1 . so 



22 

2-f* (hy^h^v^i/y/U) x^^214. 5g 
(£^D*##Si<g^»g : 8 0. 0 g) v 7nfuy 
3— /u^/^ntf/uj:— 7vw5 5 9. 3g. >*7U 
-n — :yWhy2 3 9. 7 gOfi^gfc 
-YVBl. Og (ftfeJ£/R ! OXO**A«=0. 0 0 
1 mo lit) $T7kl6 2. Og (Ha O/R 1 OOtt* 
/HR=1. OmolJt) lC*a>Lfc***&Sfi"Cl«r 
MsHtTBTLfc. «£*<0*T*m Sfefceot: 
T2#BBS:S^*)s WET"e±S»*l. 000 

SUMfettHH ; ±IST-#^xKy S/n^+^/n 0 0 g 
»2 0 g ) ^yxfuy^y^-My^y 

T^^^xA- (**->:n*U^II0BL»= 1 0) 
8. 6 gtHDU *t>tl1t&&m*8'(>ttf!> 
^x/Nl^i^yn- bifcfcJ:0B*U ^+8 0^ 

-es^ra, *^-ca*T2 o ot:-esiMiMiD»ufco 

*>, ^h\zXHTX3 4 0r> 3 6 or, 3 8 0^^1® 

ximmmis. me&Mnfc&je&^it. # 
£^ i o 

[0 0 6 5] Bg^fla^ggii 
i. 

*&m\z#rtz>m&i$.mmj$.to8 om 1 oom 

OOrpnu 3 l^tVn- h*#T:B#U ±IE 

(Rudolph .Technologies ttSL S 
pectra L a s e r 2 0 0) fclTW*U -tOflS 

wif) /»B«r<O^V^/KOJBW] xi 00} SrgfcrJ 

O :W«eft»<l 0% 
x : jgy?£>ffc;3i£ i 0% 

[0 0 6 6] 2 . JgJ¥i$-t£ 

Va-^— frB^T, l£MEft2, SOOrpnu 31» 

*&J*Lfc#0flW4r. #*a«JMr (Rudolph 
Technologies {tSSL Spectra La 
s e r 2 0 0) tJBtvCBBtBrt-eS 0£»J£Lfc o % 

btitcmmo3o (o *miu rtzmm 

O:JW<03a^2%*i 
X :^M^3ad52%£l± 
[0 0 6 7] 3 . 
» bHfcBlJi* UT B*»^ J: 9 T*> 5 = ? 
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>^i:mftak i o o k h 2 <nm&#x\ fltfif- ta- 
Uyh/^*-K («) lx HP1 6 4 5 lB«fi*5J: 
2 8 4A/l/*>^3 yLCR^^IrlPTC 

[006 8] 4 . 

5. JW£* 

[00 6 9] 6 . KTKtt 
WbiXfc^m^rl 2 7*C, 2. 5atnu 100%R 

h, commit i b*f«3»bl. »B«^aK(o i Rx^? 

LT, 3, 5 0 0 cm' 1 ftifi^H2 0lc:^S1-6KilXO 

0 : &&*SL 

X : »iR=fir0 20 
[0 0 7 0] 7. CMPift 
#<bft*:J8£. «T<oft#-C-«F«Lfc 0 

QtmE.t) : 30 0 g/cm 2 
SFMPHI :60» 

"O: Wt*L 

A : — tt£ttWi^*XdS»&. 
x : ^-C«*stl5. 

[ 0 0 7 1] 30 

(A) tf#4>S«K ; x h7^ h^->v->7>-5 0. 7g 
(5^D*##l6£i&»S : 2 0. Og) % *^*b» 

* bS-ioi/yyi 6 2. 4 g (%£^*Himfi»ft8t 

g : 8 0. Og) , Pt^-fri?* ^^7^3 2. 4 
g : 2 0. Og) % 1, 2- 

^ (hy^h^r->^y/^) ^^^2 3 0. 5 g 

io*5MHB*»»K: 8 0. Og) , /Dft/y^ya 

—A^S ?A>1 9 8. 9 z<D&<£mm\Z, > 

*i?mo. 9 g mm/R 1 og(o^$=o. oo 

1 m o 1 Jfc) 1 7 1 . 3 g (H2 O/R 1 O^^- 40 

/H»= i . o m o i it) \z»t>* Ltc*m&z&m.T* i b* 

•C2»M»SS*fcOt), «BETT£»»*1, 000 

£AttOMfi ; ±!2tWc^y *>D^fyy;n o 0 g 
W2 0g) #y^u>^y=i--/i^e-/£v 

f*^^7/l' (^-^S/aL^UVUDjiLBc^ 1 0) 

io. 8 gSr&aou fthtittg&Vo&soonsy 3 

y^li^tV^- h&lcj: 9&*fL. ^t8 0 so 



t-es#«L *^-e«*T2 o ot?5$M»io»Lfc<D 

*>, Zb\ZM£TX3 4 0t\ 3-6 Ot, 3 8 0t^«g 
^^naO^M-f-oaiflRU ft6fc*ST4 2 5 < C 
"C1B»W1«RU SEfiStliaHftBjftLfc. ftbtitzU 

Atotoxxmnms** ntewi iBtiatffofc. 

[0 0 7 2] Htt«H3 

(A) jA^oaiSI ;xh7> h yioi. 3 

g (£^D*#j*»&ft»JIE : 4 0. Og) , *fvUh 
Hn^>7>2 0 3. Og (^^TkaftR^ftft 

5:ioo. og); i, 2-tr* (h-yich^^y 

/H ^yi6 0. 9 g (^^&D*^«ai^teft» : 6 

0. Og) , T'Dei/V^y 3-/U^y^nfcf/Wo:-x 
/W7 8 3. 2 g, iz-i-^D^v"^ (a^/VT 
ir K Tir -7 1 — h) f^V (ftfelS/R 1 OC0^/Wgt= 

0 . 0 04molW *>»*S«fcU * 1 7 7 . 5 g 
(H 2 O/R 1 OStf>tt*/M*= 1 . 0 mo lit) £6 
O^ADfflT-ClWFBn^rtrjBTUfc. ft&»08STI»T 

a. *6j-6 o , c-e-2i*BBSrt?s*fc© , * > . t**a>t 

thVlOO. 0 g ^0^. -to*. WETT^SSl 

1, ooogfc*-54-c*»L, mM9ram&2Q%<o 

ttttfeOMH ; ±E-C»fcsKy '✓PW^j/yH 0 0 g 

(l*»2 0g) #y^u^y 

t^vK^tvI' (**i^^i^&!?jgL»= 1 0) 
8. 6g^jSlDU »^fi^**8-fyfi/|/3y 

T-5^> ft^-ea*T2 0 0 , C-C5^IWJPllRU*:^ 

$^I^Tt3 4 0t, 3 6 0t, 3 8 0t^I 
-C**L«x3 0^ra-foftJ»U> £ 2 5t 

[00 7 3] Mfc«l 

nism leaser, ^yif^^ya^/w^r 

^ l4i^«*mu h«ii«i i * m&\^ \^xmm*sm 
»-L,-s«^»#LartRLr. Lit. #e>ixfcia 

1 l^^-To 

[0074] \mm 2 

3i-f;U5 5 9. 3 g. ^f/W-n-^Vf/W^rhy2 
3 9. 7gS:«Mf, ttbDlCf h7t KP77>7 
9 9. OgfcteJH-rSEWtt, SH6«1 4:H«fcLT*a 
AttfcSSL* SB^tt«LAHKLrjR«:»/ftLfe. * 

tTo/co uc^r. 

[0 0 7 5] tt««3 

j|jfi«i ic*3^t, ^y ^^u>^y n-;u^y ^ v-r 
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Ai'Ss^f/l' (jh#J/sfi/iH!lSLft=l 0) 
HSJii (#^S2 0, 0 0 0) £&ffl?-5£t*|}. HJS 

#i 1 1 mmz l raus^^asit l. ssir s# limb l 



*«1 iPWHSLTfTofc. 1 
[0 0 7 6] 
[«1] 



I 



I 



I 1 I 2 | 3 | 
I — I I — I 



2 

X 



O I O I O I O 
I | | _______ 

RflBS-ttl O I O I O I O I O 
, , | | | 

Ktt* I 2. 4 | 2. 2 | 2. 4 | 3. 0 | 2. 4 
I | | ___|___|___ 

9L8& II. 2 11. Oil. 2 11. 7 11. 2 
(g/af)\ I I | | 



14. 7 13. 9 14. 3 I 9. 5 I 4. 5 
(GPa) I I | | | 



I I I I | — 

I O I O I O I O I X 



I I I I | — 

CMPHttl O I O I O I O I O 
—I — I | | — | — 



3 
O 



x I 



2. 5 I 



1. 3 I 



I 

3. 9 I 

I 

I 



O I 

- — I 

A I 



10 0 7 7j 



(72) 38B# # 

**»«P*Ei6i6i:TIll*244§- 

imsm* ma * 

_ Ji^y-yw^^a^ 

(72)S891# lUffl *S] 

#K?B*;fcE£J6r:TBll#24-S§- i^-f 



(72)*^# &@ 

*3fCSWifcEI&i&rTgll#24-l§- v?*^ 

F *-*(#%) 4J038 DF022 DL021 DL031 JC32 
KA06 NA21 PA 19 PB09 

5F058 AA04 AA10 AC03 ARM AC01 

AH01 AH02 BA07 BA20 BC05 
BF46 BH01 BJ01 BJ02 



